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(71) We, Clairol Incorporated, a 
Corporation organized under the laws of the 
State of Delaware United States of America, 
of 1290 Avenue of the Americas, New York, 
5 State of New York, United States of America, 
do hereby declare the invention, for which 
we pray that a Patent may be granted to us, 
and the method by which it is to be performed, 
to be particularly described in and by the fol- 
10 lowing statement: — 

This invention relates to a process for pre- 
paring nitro - p - phenylenediamines and to 
certain novel compounds relating to the same. 
This invention uses as intermediates certain 
15 4 - fluoro - 3 - nitroanilines (i.e., N - substitut- 
ed); as described in copending Application No. 
6433/70. Serial No. 1206492). 

The nitro - p - phenylenediamines have 
been found to be useful as dyes, particularly 
20 in the dyeing of human hair. This is illustrated 
inter alia, by reference to U.S. Patents 
2,750,327; 3,088,978; 3,168,442; 3,088,877; 
3,119,867; 3,088,878 and 3,274,249 which 
describe a variety of nitro - p -phenylenedi- 
25 amines and their use in dyeing human hair. 
A number of processes are known in the 
prior art for preparing compounds of this 
series. However, they all leave something to 
be desired. Thus, for example, it has been pro- 
30 posed to prepare the nitro - p - phenylenedi- 
amines by the nitration of certain p - phenyl- 
enediamines. This procedure required the pre- 
vious blocking of the H atoms on the amino 
N by means of acetylation, f ormylation, oxalyl- 
35 ation, tosylation or the preparation of the ure- 
thane before the nitration step. It further re- 
quired a hydrolysis step subsequent to the ni- 
tration reaction. This process, obviously, is 
very complicated and time-consuming and 
40 gives low overall yield, and accordingly, is 
not very useful from a commercial point of 
view. 

Another proposed method utilizes the par- 
tial reduction of the dinitrocompound, i.e., 




45 



In this method, generally, two isomers are 
formed and, even when one isomer pre- 
dominates, the separation is difficult and 
tedious. Moreover, (depending on the reducing 
agent and reaction conditions) the product of 50 
complete reduction is also often formed to 
some extent, which further complicates the 
separation of the desired compound. 

The reducing agents used in this process 
have been quite varied and include sulfides or 55 
polysulfides of alkali metals, hydrosulfite, 
stannous chloride, metals in acid, hydrogen in 
the presence of catalysts (Pt^ Pd, Ni). Re- 
cently, hydrazine in die presence of a cata- 
lyst (Ni, Pd, Ft) and the transfer hydro- 60 
genation (cyclohexene in the presence of Pd) 
have been, employed. There is, however, no 
general rule as to which nitro group is reduced. 
With many alkaline reductions the o-amino 
compound prevails in the reaction mixture; 65 
with many catalytic reductions in acid me- 
dium, the p-amino isomer is predominant. 

It has now been found unexpectedly that 
the nitro - p - phenylenediamines of interest 
may be prepared under relatively mild con- 70 
ditions, in very high yield and in a high state 
of purity by reacting a 4 - fluoro - 3 - nitro- 
aniline (N - substituted or unsubstituted) with 
the desired amine or ammonia. 

It is accordingly an object of the present in- 75 
vention to provide a process for preparing 
nitro - p - phenylenediamines under mild con- 
ditions, in high yield and high degree of 
purity, employing a 4 - fluoro - 3 - nitro- 
aniline (N - substituted or unsubstituted). 80 
It is still a further object of tins invention 
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to provide certain novel nitro - p - phenyl- 
enediamines. 

Other and more detailed objects will be ap- 
parent from the following description and 
S claims. 

The principal process of the present inven- 
tion can be described by the following equa- 
tion: 

F 



(I) 



LI +HZ ~*LJ +HF 



Y Y 
10 wherein HZ is an amine or ammonia and 
wherein: 

Ri 

(a) Y and Z are — N< or 
R 2 



-<>3- 



in which Ri and R 2 are identical or different 

15 and represent H, monovalent aliphatic, aryl, 
aralkyl, cycloalkyl radicals and R 5 is a di- 
valent aliphatic radical. 

All the compounds made by the process des- 
cribed in equation I above are useful as dyes, 

20 particularly for dyeing human hair. In addi- 
tion, many are suitable as dye intermediates, 
pharmaceuticals, preparative organics or dyes 
for special purposes. 
When R, and/or R 2 in equation I above is a 

25 monovalent aliphatic radical, it may take a 
variety of forms. Thus, it may be a straight- 
chain or branched-chain alkyl group, a mono- 
hydroxy or polyhydroxy (e.g., dihydroxy, tri- 
hydroxy) alkyl group; or a group —CO— alkyl, 

30 — CO — hydroxyalkyl, — COO — alkyl, — CON 
(alkyl) 2 , — CONH 2 , — CSNH 2 , — CN, 
— CH 2 CONH,, —SO,— alkyl, —SO,— aryl 
or a substituted alkyl group of the form 
— alkylene— M in which M may be — COOH, 

35 — CONH 2 , — CO — alkyl, —CO— hydroxy- 
alkyl, -SO*H, -S0 2 NH 2 , — S0 2 NH— 
alkyl, —SO,— NH— hydroxyalkyl, — S0 2 N 

(alkyl) 2 , ^0 2 N<^ 1 0 ^ aM , -S0 2 N- 

(hydroxyalkyl),, —SO^ alkyl, — NH 2 , 
40 —NH— alkyl, ^-N(alkyl) 2 , — N(alkyl), + 
C1-, — (NH-alkylene) n NH 2 or — (NH-alkyl- 
ene) n OH, in which n is a number from 1 to 
3, — NHCO— alkyl, — NHCO— hydroxyalkyl, 
— NHCO-aryl, — NHCONH 2 , — NHCSNH 2 , 
45 —NHCOO— alkyl, — NHS0 2 — alkyl, 
— NHSO — aryl, —O— alkyl, —O— alkyl- 
ene— OH, — CN. In the preferred form of this 
invention, the alkyl or the alkylene moieties 
above per se or in the hydroxyalkyl radical 



contain from 1 to 6 and particularly from 1 50 
to 3 carbon atoms. .... 

Typical among the monovalent aliphatic 
radicals which represent Ri and R 2 in equa- 
tion I above there can be mentioned: methyl, _ 
ethyl, n - propyl, isopropyl, n - butyl »c. 55 
butyl, tert. butyl, n-amyl, isoamyl, n-hexyl, 
2 - hydroxyethyl, 3 - hydroxypropyl, 2 - hy- 
droxypropyl, tns(hydroxymethyl)methyl; 1,3- 
dihydroxy - 2 - methyl - 2 - propyl; 2,3- ■ 
dihydroxypropyl; 1,3 - dihydroxy - 2 - propyl; ™ 
2 - diethyl - aminoethyl; aminopropylamino- 
propyl, methoxyethyl, ethoxyethyl, acetamido- 
ethyl, propionamidoethyl, aminoethyl, amino- 
propyl, glycolamidopropyl, methylsulfon- 
amidoethyl, propylsulfonamidopropyl, uxeido- w 
propyl, ureidoethyl, thioureidoethyl, carbeth- 
oxyaminoethyl, sulfamoylethyl, (2 - hydroxy- 
ethylsulfamoyl)ethyl, dimethylsulfamoylethyl, 
cyanomethyl, acetyl, fonnyl, tosyl, cyanoethyl, 
di - alkyl - carbamoyl and carboxymethyl. 

When Ri and/or R 2 in equation I above 
is aryl, it ordinarily will be a monocyclic or a 
bicyclic aryl radical having up to 10 carbon 
atoms in the ring system. These usually will 
take the form of substituted and unsubstituted 0 
phenyl or naphthyl radicals. The aryl-sub- 
stituted radicals can contain any of a variety 
of substituents or combinations thereof. By 
way of illustration of these substituents, the 
following may be mentioned: alkyl, alkenyl, 80 
hydroxy, alkoxy, halogen, nitro, amino, alkyl- 
amino, dialkylamino, hydroxyalkylamino, car- 
boxy, carbamoyl, carbalkoxy, cyano, mercap- 
to and alkylthio. 

When Rj and/or R 2 in equation I above 85 
is an aralkyl radical, it will be similar in 
structure to that described above for the aryl 
radicals, excepting that the bonding to the 
amine nitrogen will be through the alkyl 
moiety of the aralkyl radical 90 

Ra in equation I above is a divalent radical 
which together with the N atom forms a 
heterocyclic ring structure. R« may be a hy- 
drocarbon radical or it may be an ether link- 
ed or N-linked hydrocarbon radical. Ordin- 95 
arily, the ring system comprising R* and N 
will not contain more than 6 atoms (and 
usually will contain 5 or 6 atoms), and may be 
substituted or unsubstituted. By way of illus- 
tration it may be mentioned that the group 100 
N<>R 3 may be substituted or unsubstitut- 
ed N-pyrrolidinyl, N-morpholinyl, N-pipera- 
zinyl, or N-piperidinyl radicals in which the 
substituents may be alkyl, halogen, alkoxy, etc. 

When R, and/or R 2 above is cycloalkyl, it 105 
will ordinarily not exceed 6 carbon atoms and 
usually will contain 5 or 6 carbon atoms. 

The principal process of the present inven- 
tion involves the nudeuophilic displacement of 
the fluorine atom by a primary or secondary 110 
amine or ammonia in the compound of the 
formula : 
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(I) 




60 



in which Y has the same value ascribed to it 
above in connection with equation I, under 
mild conditions and in good yields. This was 
5 indeed quite unexpected since the displace- 
ment of the other halogen atoms, such as chlor- 
ine, bromine or iodine, with amines is known 
to be very difficult. It is known that the pre- 
sence of the Y group in the 1 position of the 
10 benzene ring (see formula II) deactivates a 
chlorine, bromine or iodine which would be 
present in the 4 position, so that displacement 
of these halogens by an amine is very diffi- 
cult Thus, rather high temperature and 
15 rather high pressures must be used and even 
then the yields are very poor and are ac- 
companied by resin formation and difficulties 
in the separation procedures. This deactiva- 
tion effect is known in this art and is some- 
20 times referred to as the 4-T effect. It was 
unexpected that the use of the corresponding 
fluorine compounds would so greatly facilitate 
the introduction of a second ammo group into 
the 4 position. t m 

25 The principal process of this invention in- 
volves condensing the amine or ammonia and 
the fluorine reactant under mild conditions, wherein: 
This will be effected at a temperature of no 
higher than about 110° C. and usually at the 
30 reflux temperature. Furthermore, the reaction 
will ordinarily not be carried out at a pres- 
sure that is above 120 P.S J., and for the most 
part, only at atmospheric pressure. 

A preferred embodiment of the present pro- 
cess is one in which the condensation is car- 
ried out at a temperature between 85° C and 
110° C and at a pressure between 85 and 120 
P.S.I. Another preferred embodiment of the 
present process is one in which the condensa- 
tion temperature is about 110° C and the 
pressure is between 110 and 120 P.S.I. 

The process will proceed in any suitable 
solvent, usually water or aqueous alcohol being 
adequate. The use of dipolar aprotic solvents 
(DMT, DMSO, acetonitrile) is not necessary, 
although they may be included in some cases 
to speed up the rate of reaction. 

The present method of preparation has sev- 
eral advantages over the prior art procedures: 

50 ( a ) om y one i somer k formed by displace- 
ment of fluorine; 

(b) yields are very high and in most cases 
about quantitive; 

(c) only mild conditions for the reaction 
55 are necessary; 



(d) inexpensive solvents can be used as the 
reaction medium; 

(e) expensive catalysts (Pt, Pd), which are 
used in some prior art processes, are 
eliminated. This is important since in a 
large scale production, they constitute 
the major item in the cost of the pro- 
duct; 

(f) purity of the product is enhanced; 
and « 

(g) working up of the reaction mixture is 
simplified. 

It is another feature of the present inven- 
tion to provide a novel group of nitro - p- 
phenylenediamines, which are likewise useful '0 
in dyeing human hair. This group is des- 
cribed by the formula: 

(V) 




35 



40 



45 



80 



85 



NM7 



(a) R* is a divalent aliphatic radical hav- 75 
ing the same value as the R* denned 
above in connection with equation I; 
and 

(b) R« and R^ are selected from hydrogen, 
alkyl and hydroxyalkyl; at least one of 
R c and R T being other than hydrogen. 
When Rfl and R 7 are alkyl or hydroxy- 
alkyl, they will have die correspond- 
ing values ascribed to Ri and R 2 above 
in connection with equation I. 

The principal process of the present inven- 
tion may be used to prepare a number of nitro- 
p - phenylenediamines which are known in 
the prior art to dye hair. The manner of using 
these materials in the dyeing of hair is ade- 
quately described in the U.S. patents cited 
above, and these are incorporated in this 
specification by way of reference. The com- 
pounds defined in formula V above may like- 
wise be incorporated in similar hair dye com- 
positions as those described in said U.S. 
patents. A typical composition in which the 
dyes of formula V above may be employed 
is prepared as follows: 

A mixture defined bebw is diluted with 
5.0 mL water, and the whole heated at 60° C. 
for one hour: 



90 



95 



100 
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Dye 0.25 g. 

Ethanol 035 g. 

Ethanolamine 4.0 g. 
Sodium N - methyl - N- 
oleoyl - taurate 

(Igepon T-33) 0.5 g. 
Sodium carboxymethyl- 

cellulose 3.0 g. 

This mixture is then further diluted with 
water to a volume of 100 ml. and citric acid 
is added to give a pH of 9.9. 

To dye hair, the dye compositions so ob- 
tained are poured on natural gray hair, per- 
manent-waved hair or bleached hair and al- 
lowed to remain in contact therewith for 20 
minutes at 30° C The hair is men rinsed in 
clear water and dried in air. 

The following examples are further illus- 
trative of the present invention. 

20 Example 1. 

Preparation of Nitro - p - phenyl enediamine 



10 



15 



25 



30 



35 



40 



45 



is maintained at reflux until all starting amine 
disappears (ca. 4—5 hours). On cooling to 
room temperature a thick slurrry is formed, 
which is filtered. A crystalline cake is ob- 
tained which is washed with water, and men 
dried. 

Yield: 16.0 g. (=81% theoretical) of 
bronze crystals, m.p. 121 — 123° 
C. (uncorr.), chromatographicalry 
pure (on paper). 

Example 3. 
Preparation of N 1 - methyl - 2 - nitro - p- 
phenylenediamxne 



A mixture of: 

4 - fluoro - 3 - nitroaniline 
cone, aqueous ammonia 



35.10 g. 
202.5 g. 



was reacted in a stainless steel autoclave on an 
oil bath maintained at 110° C for 22 hours. 
The pressure in the autoclave rose to about 
110—120 P.S.I. On cooling, the reaction mix- 
ture to 5° C, a thick slurry of crystals was 
obtained which was gently ground in a 
motar. The slurrry was then filtered and a fine 
crystalline product was collected, whose cry- 
stals were needle-like in form. This was wash- 
ed sparingly with cold water until the washings 
gave a neutral reaction. The product was then 
dried in vacuum at 60° C Thirty (30) g. of 
bronze colored needle-shaped crystals were 
obtained; m.p. 140—141° C. This is a 
yield of 87.2% of theory. Paper and thm 
layer chromatograms showed that no starting 
material was present in the product. 

Example 2. 
Preparation of N 1 - (2 - hydroxyetkyt) - 2- 
nttro - p - pkenylenediamine 



MCHjCKjOH 



50 



A mixture of: 

4 - fluoro - 3 - nitro 

monoethanolamine 

water 

sodium carbonate 



. aniline 



15.6 g. 
13.5 g. 
100 ml 
5.3 g. 



55 



60 



MHCHj 
NH2 



65 



70 



75 



(a) At normal Pressure: 7.8 g. of 4 - fluoro- 
3 - nitroaniline and 40 g. of 40% aq. solution 
of methylamine was held at 70 to 80° C. with 
intermittent additions of portions of fresh 
methylamine solution until the reaction was 
completed. Evaporated water was replaced 
from time to time. On cooling, crystals of 
product separated, which were filtered off 
and dried. 

Yield: 7.4 g. (=89% theoretical) of dark 
bronze crystals, m.p. = 112.5° C 
to 113.0° C, chromatographicauy 
pure. 

(b) In autoclave: A mixture of: 

4 - fluoro - 3 - nitroaniline 32.4 g. 
methylamine, 40% 120.0 g. 

was held in a steel autoclave for 24 hours at 
80 to 90° C and 12 to 28 P.S.I. After allow- 
ing to cool to room temperature, the slurry of 
crystals was filtered; the cake washed with cold 
water to remove a small amount of starting 
amine and methylamine, and finally dried. 

Yield: 30.1 g. of dark bronze crystals 
(=87% theoretical), m.p. 109 to 
110° C, chromatographically pure. 

Example 4. 90 

Preparation of 2 - nitro - 4 - amino - (2'- 
diethylaminoetkyT) - aniline 

MHCH2CH 2 N (C 2 H5) 2 



Mz 



80 



85 



# 
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15 



20 



25 



30 



35 



A mixture of: 

4 - fluoro - 3 - nitroaniline 
N,N - diethyleihylenediamine 
ethanol, 95% 
water 

sodium acetate 



3.12 g. 
10.1 g. 
40 ml 
10 mL 

5 g. 



was maintained at reflux for several hours 
until most of the aromatic amine had reacted. 
The alcohol was distilled off, and sodium 
chloride added to precipitate the crystals of 
product, which were collected by filtration. 
This was then recrystailized from ethylacetate, 
and dried. 

Yield: 12 g. of dark metallic crystals 
(=24% theoretical), m.p. 127 to 
128° C of ca. 95% purity by 
chromatogram. 

Example 5. 
Preparation of 2 - tdtro - 4 - amino - 
dimetJiylaniline 




4 - fluoro - 3 - nitroaniline 
25% aqueous solution of 
dimethylamine 



3.90 g. 
67J g. 



was maintained at 55° C. for about 3 hours. 
The dimethylamine was then removed on a 
steam bath, the residue extracted with ethyl 
acetate, and this extract evaporated on the 
steam bath. A dark oily product was obtained. 

Yield: 3.4 g. (=75% theoretical), dark 
syrup, practically pure on chromato- 
gram. 

Example 6. 
N(CH 2 CH 2 OH) 2 

NH 2 

Preparation of 2 - niiro - 4 - amino - NjN- 
bUQtydroxyethyl) - aniline 

4 - fluoro - 3 - nitroaniline 3.90 g. 
dtethanolamine 40 g. 



were maintained at 80° C. for 10 hours. On 
40 cooling in an ice bath an oily layer separated, 
which was extracted with ethyl acetate. This 



extract was evaporated on a steam bath as 

far as possible. A brown thick oil resulted 

(10.4 g.), which was identified as a mixture 
of the product with diethanolamine. 45 

Example 7. 
Preparation of 2 - rdtro - 4 - amino - N- 
(tert - buiyt) 




A mixture of: 

4 - fluoro - 3 - nitroaniline 
water 

tert - butylamine 
sodium carbonate 




50 



7.8 g. 
150 mL 
19.35 g. 
2.65 g. 

was maintained at reflux for 25 hours. On 55 
cooling to 5° C a solid separated, which was 
washed with water to remove any butylamine, 
and microcrystals which were recovered were 
dried in desiccator over H 2 S0 4 . 

Yield: 5.6 g. (=53% of theoretical) of 60 
small bronze crystals, m.p. ca. 85 — 
87° C, ca. 95% pure by chromato- 
graphy. 



Example 8. 

Preparation of N 1 - [3' - (J" - aminopropyl- 65 
amino)pmpyl] - 2 - rdtro - p- phenylenedi- 
ainine 

MCH 2 CH 2 CH 2 NHCH 2 CH 2 CH 2 NH 2 
N0 2 



70 



75 



80 



A mixture of 15.6 g. 4 - fluoro - 3 - nitro- 
aniline, 13.7 g. 3,3' - imino - bis - propyl- 
amine, 475 ml. water, and 5.3 g. sodium car- 
bonate was maintained at reflux for 5 hours. 
The reaction mixture was then allowed to cool 
to -f 5° C. A gummy crude product obtained 
was dissolved in acetone. A crystalline hydro- 
chloride precipitated with cone. HC1, which 
was finally dried in a desiccator. 



Yield: 



18.7 g. of brown crystals (=702% 
of theoretical, calc. as dihydro- 
chloride), m.p. 225—226° C. (de- 
composition above this temp.), ca. 
97%, purity by paper chromato- 
graphy. 
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Prepare of N; . cyclop - 2 - nitro- Pre*,*™ <*»^™™ ' 2 " 3 5 



10 



15 



20 



Example 9. 
N J - cyclohex 
pherrylenediamine. 

CM2CH2 
NHCH ^CH2 
N CH 2 CH 2 
-NO2 



A mixture of: 

4 - fluoro - 3 - nitroaniline 624 g. 
cydohexylamine 7.92 g. 

water 4 ml. 

isopropanol 17 ml. 

sodium carbonate 424 g. 

was maintained at reflux for 2 and £ hours. 
The mixture was cooled to room temperature 
and unreacted CaCO, was filtered off. The 
product was extracted with chloroform. 2.0 
g. of a dark olive powder (=28% theoretical) 
was obtained, m.p. 64 — 66° C., chromato- 
graphically pure. 

Example 10. 
Preparation of 1 -(4- amino - 2 - nitrophenyl) 
pyrrolidine. 

H 2 C CH 2 

I I 

IfeC. CH2 



Example 11. 



25 



30 



HH2 



NO^ 



A mixture of: 



4 - fluoro - 3 - nitroaniline 
pyrrolidine 

ethanol - water (1 : 1) 



6.24 g. 
11.36 g. 
100 ml. 



was maintained at reflux for 1 and $ hours. 
Ethanol was then evaporated, and a crude pro- 
duct isolated by cooling the mixture (8.0 g. 
=s 97% of theoretical, m.p. 91.5—95° C). 
On recrystallization from ethanol 5.0 g. of 
dark metallic crystals, m.p. 91.5—95° C. was 
obtained. 




A mixture of: 

4 - fluoro - 3 

morpholine 

water 



nitroaniline 



7.8 g. 
21.8 g. 
250 ml. 



40 



was maintained at reflux for 8 hours. The 
mixture was allowed to cool, whereby large 
orange needles separated, which were filtered 
off and dried. 

Yield: 10.7 g. light orange crystals (= 
96% theoretical), m.p. 133—135° 
C, chromatographically pure. 
Saunders, J. Chem. Soc, 1955, 
3286 (prepared by partial reduc- 
tion of dinitrocompound) reports 
m.p. 133—135° C. 



45 



50 



Example 12. 
Preparation of 1 - (4 - amino 
phenyT)piperidine. 



- 2 - nitro- 




55 



A mixture of: 

4 - fluoro - 3 - nitroaniline 

piperidine 

water 



7.8 g. 
21.0 g. 
250 ml 
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was maintained at reflux for 8 hours. The 
mixture was allowed to cool, and fine crystals 
were filtered off, and dried. 

Yield: 10.5 g. of dark violet crystals (= 
5 91% theoretical), m.p. 114—116° 

C, Saunders, J. Chem. Soc., 1955, 
3279 (prep, by partial reduction of 
dinttro compound) found m.p. 116° 
C (recryst from Hgroine). 

10 Example 13. 

Preparation of N'JtPjtF - THs(2 - hydroxy- 
ethyl) -2- vitro -p- phenylenediamine. 



MC\t 2 CH 2 0H 



15 



20 




n(ch 2 ch 2 oh)2 



A mixture of: 



4 - fluoro - 3 - nitro - N,N - bis 

(2 - hydroxyemyl)arii]line 24.4 
monoethanolamine 13J 
water 100 
sodium carbonate 53 



g. 
g. 
ml. 

g- 



was maintained at reflux for 1 and £ hour. 
At 75° C the color of the mixture changed to 
a deep violet. After cooling to room tem- 
perature, the separated crystals were filtered 
off, ground, washed with 70 ml. of water, and 
dried. 



Yield: 22.5 g. of dark metallic crystals 
f=79% theoretical), m.p. 100— 
101° C, 99% purity by chromato- 
graphic analysis. 

30 Example 14. 

Preparation of N 1 - Methyl - N 4 J<t 4 - bb(2- 
hydroxyethyt) - 2 - nitro - p - phenylenedi- 




n(cH 2 CH20H)2 



35 A mixture of: 



4 - fluoro - 3 - nitro - N,N - bis 
(2 - hydroxyethyl) - aniline 24.4 g. 

methylamine, 40% aq. 180 g. 

solution. 



was heated uniformly for 80 minutes to 73° C. 
At this point the reaction was completed. 
After allowing to cool spontaneously overnight 
and then to 5° G, a thick slurry of crystals 
was obtained which was ground in a mortar 
and filtered. The cake of fine crystals obtain- 
ed was washed with water to neutrality and 
dried. 



NHCH(CH3); 




n(ch 2 ch 2 oh) 2 



A mixture of: 

4 - fluoro - 3 - nitro - N,N- 

bis(2 - hydroxyethyl)aniline 24.4 g. 

isopropyl amine 13.2 g. 

water 350 ml. 

sodium carbonate 5.3 g. 

was maintained at reflux for 17 hours. On 
cooling, an oily layer separated, which was 
extracted with 250 ml. chloroform. This solu- 
tion was evaporated until only a thick oil re- 
mained which was dissolved in 100 ml. of 
isopropanol and acidified with cone, hydro- 
chloric add. Sandy crystals of hydrochloride 
were obtained which were filtered off and 
dried in a desiccator over KOH and paraf- 
fin. 




40 



45 



Yield: 21.7 g. of dark blue crystalline 
powder (=85% theor.), m.p. 98° 
C. chromatographically pure. 50 

Example 15. 
Preparation of N 1 - Isopropyl - N 4 Jf 4 - J«(2- 
hydroxyethyl) - 2 - nitro - p - phenylene- 
diamine. 



55 



60 



65 



70 



Yield: 8.9 g. of light yellow crystals (= 
28% theoretical, as monohydro- 
chloride), m.p. 187—188° G 
chromatographically pure. 75 



Example 16. 
Preparation of N 1 - Tert. butyl - N 4 ^ 4 - bis 
(2 - hydroxyethyl) - 2 - nitro -p- phenyl- 



80 



h(cH 2 CH 2 OH)2 
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A mixture of: 

4 - fluoro - 3 - nitro - N,N - bis 

(2 - hydroxycthyl)anilinc 19.52 g. 
ten. - butylamine 61.40 g. 

sodium carbonate * M B- 

was maintained at reflux continuously for 30 
hours. The reaction went to an 80—33 /<> 
completion. On cooUng, a dark heavy oil sep- 

10 arated, which was washed with water, then 
extracted with chloroform, and this solution 
evaporated on the steam bath as far as pos- 
sible. A sticky dark blue syrup resulted, which 
after standing in an open porcelain dish for 

15 about 1 week at room temperature, solidified 
to a crystalline body. 

Yield: 21.0 g. (=88% theoretical), of ca. 
85% purity (violet spot on chrom- 
atogram). 

20 Example 17. 

Preparation of N* - tris - hydroxymethyl- 
methyl - N 4 J$* - bis (2 - kydroxyethyl) - 2- 
tdtro - p - pkenylenediamine 

NHC(CH20H)3 

N02 



Example 18. , _ 40 

Preparation of 1 - [4 - Miff - kydroxyethyl) 
amino - 2 - mtropkenyl]pyrrolidine. 




n(ch 2 ch 2 oh) 2 



30 



35 




(ch 2 ch 2 oh) 2 



A mixture of: 

4 - fluoro - 3 - nitro - N,N- 

bis(2 - hydroxyethyl) aniline 9.76 g. 
pyrrolidine « J! g \ 

ethanol - water (1:1) 100 ml. 

was maintained at reflux for 2 and * hours. 
Ethanol was then distilled off, some sodium 
chloride added, and after cooling in refri- 
gerator, crystals separated, which were dried 
in desiccator. 

Yield: 12.0 of purple needles (nearly quan- 
titative yield), m.p. 74—76° C a 
chromatographically pure. 
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Example 19. 
Preparation of N - [4 - bis(2 
amino - 2 - 



kydroxyethyl) 
mtrophenyl] morpholine. 



25 A mixture of: 

4 - fluoro - 3 - nitro - N,N- 

bi<2 - hydroxyethyl)aniline 15.9 g. 
tris - hydroxymethylmethyl- 

amine 29.8 g. 

isobutanol 33 m J- 

water 6 mL 

potassium carbonate 6.0 g. 

was maintained at reflux for 6 hours. After 
cooling, a gummy solid was filtered off and re- 
crystallized from isopropanol. 

Yield: 13.0 g. of dark blue powder (= 
52% theoreticaI)i containing ca. 
90% of pure product (violet spot 
on chromatogram). 



qj2 /h 



N(CH2CH 2 OH) 2 



60 



A mixture of: 

4 - fluoro - 3 - nitro - N,N- 

bis(2 - hydroxyethyl)aniline 9.76 g. 
morpholine \ 7A 8- 

water 150 mL 65 
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was maintained at reflux for 8 hours, the 
whole extracted with chloroform, and on 
evaporating on steam bath, a dark oil re* 
suited. This was shaken with 50 mL of warm 
5 water and the water decanted. This operation 
was repeated several times until all mor- 
pholine was removed. A brown oil was obtain- 
ed which after drying finally solidified after 
standing several days. 

10 Yield: 4S g. of red-brown, microcrystal- 
line product (=40% theoretical), 
m.p. 66 — 68° C, chromatographic- 
ally pure. 

Example 20. 
15 Preparation of 1 - [4 - bis{2 - kydroxyethyl) 
amino - 2 - nitrophenyl]piperidine. 

A 

IfeC CH 2 



A mixture of: 

4 - fluoro - 3 - nitro - N,N- 

bis(2 - hydroxyethyl)aniline 97.6 
cone aqueous ammonia 300 



g. 



40 



was heated in a stainless steel autoclave in an 
oil bath of 90° G, for 20 hours. The maxi- 
mum pressure attained was 70 to 72 P.S1. 
After cooling to 5° C, the contents con- 
sisted of a thick slurry of brown crystals. 
After adding 40 g. of solid Nad, the cry- 
stals were filtered off, washed with cold 
water, and dried in vacuo at 60° C. 

Yield: 85.8 g. of dark brown, metallic cry- 
stals, m.p. 103 — 104° C, corres- 
ponding to 89% of theory. Chro- 
matogram (paper and thin layer) 
shows only a trace of the starting 
material. 
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Example 22. 
Preparation of Nitro - p 
HH 2 



\\amme. 



50 



55 



n(ch 2 ch 2 oh) 2 




A mixture of: 



20 



25 



30 



4 - fluoro - 3 - nitro - N,N- 
bis£2 - hydroxyethyl)aniline 9.76 g. 

pipendine 16.8 g. 

water 150 ml. 

was maintained at reflux for 8 hours and 
aqueous layer decanted from the oil. The lat- 
ter was shaken with 50 ml. of warm water, and 
the water then decanted. This was repeated 
several times until all pipendine was removed. 
After drying and standing, the oil crystallized 
out. 

Yield: 10.0 g. of orange-brown crystals 
(=81% theoretical), m.p. 82—83° 
G, chromatographically pure. 



NH2 

A mixture of : 

4 - fluoro - 3 - nitro- 

aniline 
cone, aqueous ammonia 



23.40 g. 
135 g. 



60 



65 



70 



Example 21. 
Preparation of N 4 Jf 4 - Bis(2 - kydroxyetkyl)- 
35 2 - nitro - p - phenylenediamine. 




was heated in a stainless steel autoclave in an 
oil bath of 100° G, for 22 hours. Pressure 
rose to 85 P.S.I. After cooling to 5°, the 
thick slurry of crystals obtained was ground 
in a mortar. Fine needles were filtered off, 
washed with cold water, arid dried in vacuo 
at 60° C 

Yield: 19.1 g. of dark brown, metallic 
needles, m.p. 129—130° C, cor- 
responding to 83% of theory. 
Chromatogram (paper and thin 
layer) shows a larger trace of start- 
ing material to be present than for 
the preceding example. 

Example 23. 75 
Preparation of 4 - N - hydroxyethylammo - 3- 
mtroacetantUde. 

[}HCH2CH 2 0H 
-N0 2 



n(ch 2 ch 2 ob) 2 




NHCOCHa 



io 
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10 



25.0 g. of 4 - fluoro - 3 - nitroaniline was 
suspended in 250 ml. water and with good 
stirring 70 ml. of acetic anhydride dropped 
in. The mixture reached 45° C, and was then 
heated to 90° C to complete the acetylation. 
On cooling, to approximately 5° C, a thick 
slurry of crystals was formed, which were 
separated by filtration, washed with water to 
neutrality, and dried in vacuo at 60 — 70° C 

Yield: 30.4 g. (=95.7% of theory) of 
acetylated product of m.p. 140— 
142° C. 

A mixture of 19.8 g. of this product, 13 .5 g. 
of monoethanolamine, 100 ml. water and 
52 g. of Na 2 CO a anhydrous was heated to 
reflux (103° C.) and held here for 15 minutes. 
The color of the mixture rapidly changed 
from the original pale yellow to the final 
deep red orange. After cooling to about 5° C, 
the solid which separated was filtered off, 
washed with 550 ml. water to neutrality and 
dried in vacuo at 60° C 

Yield: 22.5 g. of deep orange, fine needles 
(i.e. 95% of theory), m.p. 179— 
180° C; m.p. of recrystallized 
(water) product was 183—185° C. 

By boiling with 10% NaOH the substance 
was convened to 4 - N - hydroxyethylamino- 
3 - nitroaniline. 



30 Example 24. 

Preparation of 4 - N - hydroxyetkylcan mo - J- 
intro - p - toluenesulfamlide. 

NHCH^CHjOfl 
-N02 



JO 



15 



20 



25 



35 



40 



45 




NHS02 



CH 3 



A mixture of: 

4 - fluoro - 3 - nitroaniline 15.6 g. 

pyridine 30 mL 

isopropanol 70 ml. 

p - tosylchloride 25 g. 

was held for 30 minutes at 76° C. Then the 
solution was poured on to a mixture of 125 
ml. water and 125 ml. ice, whereby first an 
oily product separated, which soon solidified 
and was collected on filter, finely ground on 
mortar, washed with water to neutrality, and 
dried in vacuo at 60—70° C 

Yield: 30.9 g. of pale yellow, crystalline, 
tosylated product, i.e. 100% of 
theory, m.p. 147—148° C. 



A mixture of 15.42 g. of this product, 7.0 g. 
of monoethanolamine, 50 ml. of water and 
2.7 g. of Na,GO* (anhydrous) was heated to 
reflux (103° C), and here held for 25 
minutes. The color changed from pale yellow 
to brown-orange. After cooling to about 5° 
C, the solid which separated was filtered 
off, washed with 270 ml water to neutrality, 
and dried to constant weight. 

Yield: 8.3 g. (=57% theory) of orange 
powder, m.p. 159—160° C MP. 
has not changed after recrystalliza- 
tion from water-isopropanol. 

WHAT WE CLAIM IS: — 

1. A process for preparing nitro - p- 
phenylenediamines of formula: 



50 



55 



60 



65 



which comprises condensing a fluoronitro- 
aniline of formula : 




with ammonia or an amine of formula HZ, 
wherein: 70 

(a) Y and Z are — NRiR* or-N^Rj. in 

which Ri and R 3 are the same or dif- 
ferent and are hydrogen, monovalent 
aliphatic, aryl, aralkyl or cycloalkyl, 
and 75 
Ra is a divalent aliphatic radical. 

2. A process according to claim 1, where- 
in the reaction is carried out at a tempera- 
ture of no greater than about 110° G, and a 
pressure no greater than about 120 psL 80 

3. A process according to claim 1 or 2, 
wherein ammonia is condensed with said 
fluoronitroaniline. 

4. A process according to any one of the 
preceding claims, wherein both Y and Z are 85 
— NRjRa. 

5. A process according to claims 1 to 3, 



wherein Y is — NR,R a and Z is -<^ R 3- 



11 
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6. A process according to claim 1 or 2, 
wherein said fluoronitroaniline is of formula: 



10 



15 



20 




n(ch 2 ch 2 oh) 2 



7. A process according to claim 6, where- 
in said fluoronitroaniline is condensed with 
ammonia. 

8. A process according to claim 6 or 7, 
wherein said fluoronitroaniline is condensed 
with a primary amine of said formula HZ. 

9. A process according to claim 8, where- 
in said primary amine is an alkylamine. 

10. A process according to claim 9, where- 
in said alkylamine is methylamine. 

11. A process according to claim 8, where- 
in said primary amine is an alkanolamine. 

12. A process according to claim 11, 
wherein said alkanolamine is monoethanol- 
amine. 

13. A process according to claim 1 or 2, 
wherein said fluoronitroaniline is of formula: 



wherein the temperature is about 110° C. and 
the pressure is between 110 and 120 psi. 

17. A process according to claim 13, where- 
in said fluoronitroaniline is condensed with a 
primary amine of said formula HZ. 

18. A process according to claim 17, where- 
in said primary amine is an alkylamine. 

19. A process according to claim 18, where- 
in said alkylamine is methylamine. 

20. A process according to claim 17, where- 
in said primary amine is an alkanolamine. 

21. A process according to claim 20, where- 
in said alkanolamine is monoethanolamine. 

22. Compounds of formula: 




25 



14. A process according to claim 13, 
wherein said fluoronitroaniline is condensed 
with ammonia. 

15. A process according to claim 14, 
wherein the condensation is carried out at a 
temperature between 85° C. and 110° C. 
and at a pressure between 85 and 120 psL 

16. A process according to claim 15, 
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HR6R7 



wherein: 

(a) R 3 is a divalent aliphatic radical, and 

(b) Re and R 7 are the same or different hy- 
drogen, alkyl, or hydroxyalkyl groups, 
at least one of Rq and R 7 being other 
than hydrogen. 

23. A hair dyeing composition comprising 
an aqueous base having incorporated therein 
a tinctorially effective amount of a com- 
pound of claim 22. 

24. A process for preparing nitro - p- 
phenylenediamines of formula I as defined in 
claim 1, substantially as described. 

25. Nitro - p - phenylene - diamines of 
formula I as defined in claim 1, whenever pre- 
pared by the process substantially as described. 

STEVENS, HEWLETT & PERKINS 
Chartered Patent Agents, 
5, Quality Court, Chancery Lane, 
London, W.C.2. 
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